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Abstract  
Background: The natural resistance-associated macrophage protein 1 (NRAMP-1) gene encodes a 
protein which finally kills Mycobacterium tuberculosis. Susceptibility to tuberculosis may be 
influenced by mutations in this gene.  
Objective: The aim of this study was to compare the frequency of NRAMP-1 gene polymorphisms 
among tuberculosis patients and control group in Zahedan.  
Methods: This molecular epidemiologic study was conducted on 82 tuberculosis patients and 150 
healthy controls referred to Booali Hospital in Zahedan, during 2012. After Polymerase chain 
reaction (PCR), PCR products were treated by AvaII, FokI and ApaI restriction enzymes and were 
evaluated by restriction fragment length polymorphism (RFLP) to determine the NRAMP-1 gene 
polymorphisms at INT4, D543 and 3' UTR loci. Data were analyzed by Fisher Exact test and 
descriptive statistics. 
Findings: The heterozygote patterns at INT4 (G/C), D543 (G/A) and 3'UTR (+/del) loci were more 
prevalent in the controls than in patients while the homozygous patterns at these loci were more 
prevalent in patients.  
Conclusion: This study showed that individuals with homozygous type mutation have an increased 
risk of developing tuberculosis compared to heterozygote ones. 
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  ﭼﻜﻴﺪه
اﺳـﺘﻌﺪاد ﺗﺎﺳـﻴﻮن در اﻳـﻦ ژن رخ دﻫـﺪ وﻗﺘﻲ ﻣﻮ. ﺷﻮدﻣﻲﻠﻮزﻳﺲ ﺮﻛﻣﺮگ ﻣﺎﻳﻜﻮﺑﺎﻛﺘﺮﻳﻮم ﺗﻮﺑﺑﺎﻋﺚ ﻛﻨﺪ ﻛﻪ را ﻛﺪ ﻣﻲﭘﺮوﺗﺌﻴﻨﻲ  1-PMARNژن :زﻣﻴﻨﻪ
  .ﻫﺎي اﻳﻦ ژن ﻗﺮار ﮔﻴﺮدﺗﻮاﻧﺪ ﺗﺤﺖ ﺗﺄﺛﻴﺮ ﻣﻮﺗﺎﺳﻴﻮنﻓﺮد ﺑﻪ ﺳﻞ ﻣﻲ اﺑﺘﻼي
  .در اﻓﺮاد ﻣﺴﻠﻮل و ﺳﺎﻟﻢ ﺷﻬﺮ زاﻫﺪان اﻧﺠﺎم ﺷﺪ 1-PMARNﻣﻮرﻓﻴﺴﻢ ژنﺎﻟﻌﻪ ﺑﻪ ﻣﻨﻈﻮرﻣﻘﺎﻳﺴﻪ ﻓﺮاواﻧﻲ ﭘﻠﻲﻣﻄ :ﻫﺪف
اﻧﺠـﺎم ﻧﻔﺮ از اﻓﺮاد ﺳﺎﻟﻢ  051و( ﻧﻔﺮ 28) ﻳﻴﺪ ﺷﺪهﺗﺄ ﻣﺴﻠﻮل انﺑﻴﻤﺎرﺑﺮ روي ﺗﻤﺎم  1931ﻣﻮﻟﻜﻮﻟﻲ در ﺳﺎل ﮔﻴﺮﺷﻨﺎﺳﻲ ﻫﻤﻪاﻳﻦ ﻣﻄﺎﻟﻌﻪ  :ﻫﺎﻣﻮاد و روش
ﻫـﺎي ﺑـﺎ اﺛـﺮ ﻣﺤـﺪود آﻧﺰﻳﻢ ﻣﺤﺼﻮﻻت ﺣﺎﺻﻠﻪ ﺑﺎ ،RCP ﭘﺲ از اﻧﺠﺎم. ﺑﻴﻤﺎري ﺳﻞ ﺑﻪ ﺑﻴﻤﺎرﺳﺘﺎن ﺑﻮﻋﻠﻲ زاﻫﺪان ﻣﺮاﺟﻌﻪ ﻛﺮدﻧﺪ ﻛﻪ ﺑﻪ دﻟﻴﻠﻲ ﻏﻴﺮ ازﺷﺪ 
. اﺳﺘﻔﺎده ﺷـﺪ  1-PMARNﻣﻮرﻓﻴﺴﻢ ژنﺑﺮاي ﺗﻌﻴﻴﻦ ﭘﻠﻲ )PLFR( ﺣﺎﺻﻠﻪ ﻫﺎيﻪﻣﻮرﻓﻴﺴﻢ ﻃﻮﻟﻲ ﻗﻄﻌﭘﻠﻲ و از ﺗﻴﻤﺎر ﺷﺪﻧﺪ IapA , IkoF , IIavA
  .ﺳﺘﻔﺎده ﺷﺪا ﺗﻮﺻﻴﻔﻲ ﻫﺎي ﻓﻴﺸﺮ و آﻣﺎرﻣﻮنآزﺑﺮاي ﺗﺠﺰﻳﻪ ﺗﺤﻠﻴﻞ آﻣﺎري از 
از ﺗـﺮ ﺎﻳﻊن ﺷ ـاﻤﻮزﻳﮕﻮت اﻳﻦ ﻧـﻮاﺣﻲ در ﺑﻴﻤـﺎر ﺗﺮ از ﺑﻴﻤﺎران و اﻟﮕﻮي ﻫاﻓﺮاد ﺳﺎﻟﻢ ﺷﺎﻳﻊ RTU’3و   345D،4TNIﻟﮕﻮي ﻫﺘﺮوزﻳﮕﻮت در ا: ﻫﺎﻳﺎﻓﺘﻪ
  .ﺑﻮداﻓﺮاد ﺳﺎﻟﻢ 
  .ﺗﺮي ﺑﺮاي اﺑﺘﻼ ﺑﻪ ﺳﻞ دارﻧﺪﺷﺎﻧﺲ ﺑﻴﺶ ،اد ﻫﺘﺮوزﻳﮕﻮتﻮزﻳﮕﻮت ﻧﺴﺒﺖ ﺑﻪ اﻓﺮﺑﺎ ﻣﻮﺗﺎﺳﻴﻮن ﻧﻮع ﻫﻤ اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻧﺸﺎن داد اﻓﺮاد :ﮔﻴﺮيﻧﺘﻴﺠﻪ
  
  1-PMARN ﻣﻮرﻓﻴﺴﻢ ،ﺳﻞ، ﭘﻠﻲ :ﻫﺎواژهﻛﻠﻴﺪ
  
  
  :ﻣﻘﺪﻣﻪ 
 اﺳﺖ ﻛـﻪ ﻫﺎي ﺷﺎﻳﻊ ﻋﻔﻮﻧﻲ ﺳﻞ رﻳﻮي ﻳﻜﻲ از ﺑﻴﻤﺎري     
   ﺑـﻴﺶ از ﺳـﻪ ﻣﻴﻠﻴـﻮن ﻧﻔـﺮ در ﺟﻬـﺎن  ﻣـﺮگ ﺑﺎﻋﺚ ﺳﺎﻟﻴﺎﻧﻪ 
ﺪ ﻓﺴﺖ ، ﺑﺎﺳﻴﻠﻲ اﺳﻴﻋﺎﻣﻞ اﻳﺠﺎدﻛﻨﻨﺪه اﻳﻦ ﺑﻴﻤﺎري .دﻮﺷﻣﻲ
اﺟـﺮاي رﻏـﻢ ﻋﻠﻲ. اﺳﺖﻛﻠﻮزﻳﺲ ﻧﺎم ﻣﺎﻳﻜﻮﺑﺎﻛﺘﺮﻳﻮم ﺗﻮﺑﺮ ﺑﻪ
، اﻳﻦ ﺑﻴﻤﺎري ﻫﺎي ﻛﻨﺘﺮﻟﻲ ﮔﺴﺘﺮده در دو دﻫﻪ ﮔﺬﺷﺘﻪﺑﺮﻧﺎﻣﻪ
 ﺧﻄـﺮ ﻣﺤﺴـﻮب ﺮﻫـﺎي ﻋﻔـﻮﻧﻲ ﭘ ﺑﻴﻤﺎريﭽﻨﺎن ﻳﻜﻲ از ﻫﻤ
ﻫﺎي ﻣﻘﺎوم ﺑـﻪ از ﻃﺮﻓﻲ ﺑﺎ ﻇﻬﻮر و ﮔﺴﺘﺮش ﺳﻮﻳﻪ .ﺷﻮدﻣﻲ
را در ﺳﻄﺢ ﺟﻬﺎﻧﻲ اﻳﺠـﺎد ﻛـﺮده  ﻫﺎي ﺟﺪﻳﺪيدارو، ﻧﮕﺮاﻧﻲ
ﻛـﻪ ﺣﺴﺎﺳـﻴﺖ ﺑـﻪ اﻳـﻦ اﻧـﺪ دادهﻫﺎ ﻧﺸـﺎن ﺮرﺳﻲﺑ (1).اﺳﺖ
، در ﻣﻴـﺎن اﻓـﺮاد ﻣﺨﺘﻠـﻒ و ﺣﺘـﻲ دوره و ﺳـﻴﺮ آن ﺑﻴﻤﺎري 
و ﻫﺮ ﻓﺮدي ﻛﻪ در ﻣﻌﺮض اﻳﻦ ﺑﺎﻛﺘﺮي ﻗـﺮار  اﺳﺖﻣﺘﻔﺎوت 
 ﺗﻮاﻧـﺪ ﻫﺎ ﻣﻲاﻳﻦ ﺗﻔﺎوت .ﺷﻮدﺑﻪ ﺳﻞ ﻣﺒﺘﻼ ﻧﻤﻲ ﻟﺰوﻣﺎً ،ﮔﻴﺮد
ﺧﺼﻮص ﺣﺴﺎﺳﻴﺖ ژﻧﺘﻴﻜﻲ اﻓﺮاد  ﺑﻪ ﻣﻴﺰﺑﺎنﺑﻪ دﻟﻴﻞ ﻋﻮاﻣﻞ 
  (2).ﺎري ﺑﺎﺷﺪﻣﺨﺘﻠﻒ ﺑﻪ اﻳﻦ ﺑﻴﻤ
ﻫﺎﻳﻲ ﻚ ﻣﻜﺎﻧﻴﺴﻢ دﻓﺎﻋﻲ ﻋﻠﻴﻪ ﻣﻴﻜﺮوبﻳ اﻳﻤﻨﻲ ﺳﻠﻮﻟﻲ     
اﻧﺪ ﺑﻘﺎ ﻳﺎﻓﺘﻪ ،ﻫﺎﻛﻪ درون ﺑﻴﮕﺎﻧﻪ ﺧﻮارﻫﺎ ﻳﺎ دﻳﮕﺮ ﺳﻠﻮل اﺳﺖ
ﺑﻴﻤـﺎري ﺳـﻞ  ﻴﺴﻢ اﺻﻠﻲ دﻓﺎﻋﻲ ﺑﺪن در ﻣﻘﺎﺑﻠـﻪ ﺑـﺎ و ﻣﻜﺎﻧ
اﺻﻠﻲ اﻳﻤﻨـﻲ ﺳـﻠﻮﻟﻲ  ياﺟﺰا از T ﻫﺎيﻟﻨﻔﻮﺳﻴﺖ (3).ﻫﺴﺘﻨﺪ
ﻫـﺎ ﺳﺎﻳﺘﻮ ﻛﺎﻳﻦز ﻧﻘﺶ ﺧﻮد را ﺑﺎ ﺗﺮﺷﺢ ﻫﺴﺘﻨﺪ ﻛﻪ ﻗﺴﻤﺘﻲ ا
در  ﻳﻨﺪ دﻓﺎع ﻣﻴﺰﺑـﺎن اﻫﺎ در ﻓﺮﻛﺎﻳﻦ ﺳﺎﻳﺘﻮ (4).ﻛﻨﻨﺪاﻋﻤﺎل ﻣﻲ
                                          31                                                                 دﻛﺘﺮ ﺗﻘﻲ ﻧﺎﺻﺮﭘﻮر ﻓﺮﻳﻮر و ﻫﻤﻜﺎران                                      .../ ﻫﺎيﻣﻮرﻓﻴﺴﻢ در ﺟﺎﻳﮕﺎهﻓﺮاواﻧﻲ ﭘﻠﻲ    
از ﻣﻴـﺎن  (5).ﻧـﺪ دارﻧﻘـﺶ  ﻲﻳﻫﺎي ﻣﺎﻳﻜﻮﺑﺎﻛﺘﺮﻳـﺎ ﺑﺮاﺑﺮ ﻋﻔﻮﻧﺖ
   ارﺗﺒ ــﺎط ژن ،ﻫـﺎي ﻛﺎﻧﺪﻳ ــﺪ ﻣ ــﺮﺗﺒﻂ ﺑ ـﺎ ﺑﻴﻤ ــﺎري ﺳــﻞ ژن
 )nietorP egahporcaM detaicossA-ecnatsiseR larutaN(
 (6-11).اﺳﺖ هﺷﺪ ﮔﺰارش ﻣﺨﺘﻠﻒ يﺎﻫﻪﻣﻄﺎﻟﻌ در 1PMARN
 ﻫﺎ ﺳـﺒﺐ ﺣﺴﺎﺳـﻴﺖ آن ﻛﻪ ﻣﻮﺗﺎﺳﻴﻮن در ﻫﺎﻳﻲﺷﻨﺎﺧﺖ ژن
ﺗﻮاﻧـﺪ ﺑـﻪ ﺷـﻨﺎﺧﺖ ﻣـﻲ  ،ﺷـﻮد ﻣـﻲ  ﺳﻞ ﻳﺎ ﻣﻘﺎوﻣﺖ در ﺑﺮاﺑﺮ
اﺟﺰاي ﺿـﺮوري ﺳﻴﺴـﺘﻢ اﻳﻤﻨـﻲ در ﺑﺮاﺑـﺮ ﻣﺎﻳﻜﻮﺑـﺎﻛﺘﺮﻳﻮم 
  (6).ﻛﻤﻚ ﻧﻤﺎﻳﺪ
ﻟﻴـﺰوزوم  و يﺧﻴﺮﺄﺗ  ـ اﻧﺪوزوم در 1-PMARN ﭘﺮوﺗﺌﻴﻦ     
ﺧ ــﺎﻧﻮاده ﺟ ــﺰء  و در ﺣ ــﺎل ﺣﺎﺿــﺮ اردد ﻗ ــﺮار ﻣﺎﻛﺮوﻓﺎژﻫ ــﺎ
-1A11CLS/ ﭘـﺮوﺗﺌﻴﻦ . ﺷـﻮد ﺑﻨـﺪي ﻣـﻲ ﻃﺒﻘﻪ 1a11cls
ﻪ ﻳ ـﻓﺎﮔﻮزوم ارادر ﻫﺎي دو ﻇﺮﻓﻴﺘﻲ را ﻛﺎﺗﻴﻮن 1-PMARN
و زﻧﺠﻴـﺮه ﺗﻨﻔﺴـﻲ   ANDﻛﻨﻨﺪ ﻛﻪ ﺑـﻪ ﻛـﺎﻫﺶ ﺗﻜﺜﻴـﺮ ﻣﻲ
 (8و7).ﺷﻮدﻣﻲﻫﺎ ﻣﻨﺠﺮ ﻣﻴﻜﺮوارﮔﺎﻧﻴﺴﻢ
 ﻧﺪاﮔﺰارش ﺷﺪه 1-PMARNدر ژنﻫﺎﻳﻲ ﻣﻮرﻓﻴﺴﻢﭘﻠﻲ     
ﺗﻐﻴﻴـﺮ در : رد زﻳﺮ اﺷﺎره ﻛـﺮد ﻣﻮاﺗﻮان ﺑﻪ ﻛﻪ از آن ﺟﻤﻠﻪ ﻣﻲ
ﮔﺰﻳﻨﻲ ﺗﻚ ﺑـﺎزي ﺟﺎي ،4 اﻳﻨﺘﺮون در C/Gﺗﻚ ﻧﻮﻛﻠﺌﻮﺗﻴﺪ 
 ﻣﻨﺠـﺮ  ﻛﻪ ﺑﻪ ﺗﻐﻴﻴﺮآﺳﭙﺎرﺗﻴﻚ ﺑـﻪ آﺳـﭙﺎرژﻳﻦ  345 ﻛﺪون در
اي در ﻧﺎﺣﻴﻪ ﻏﻴﺮ ﺗﺮﺟﻤـﻪ  GTGTﺷﻮد و ﺣﺬف ﺳﻜﺎﻧﺲ ﻣﻲ
ﺷﻮد ﻛـﻪ ﺑـﺮ اﻳﻦ ژن ﺑﺎﻋﺚ ﻛﺪ ﻛﺮدن ﭘﺮوﺗﺌﻴﻨﻲ ﻣﻲ (01و9).3
ﺚ ﻣﻬـﺎر رﺷـﺪ و ﺑﺎﻋ eF .ﻛﻨﺪاﺛﺮ ﻣﻲ ++eFﻫﺎي ﻛﺎﻧﺎل روي
وﻗﺘﻲ  .ﺷﻮدﻠﻮزﻳﺲ ﻣﻲﺮﻛﺗﻮﺑﺑﺎﻛﺘﺮﻳﻮم در ﻧﻬﺎﻳﺖ ﻣﺮگ ﻣﺎﻳﻜﻮ
ﭘـﺮوﺗﺌﻴﻦ ﺣﺎﺻـﻞ از آن ، ﻣﻮﺗﺎﺳـﻴﻮن در اﻳـﻦ ژن رخ دﻫـﺪ
ﺷﻮد و ﻣﺎﻳﻜﻮﺑﺎﻛﺘﺮﻳﻮم آزاداﻧﻪ در ﻣﺎﻛﺮوﻓﺎژ ﺗﻜﺜﻴﺮ ﺗﺨﺮﻳﺐ ﻣﻲ
 ،ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺷﺎﻳﻊ ﺑﻮدن ﺳﻞ ﺗﻨﻔﺴﻲ در اﻳﺮان ﻟﺬا (11).ﻳﺎﺑﺪﻣﻲ
ﻣﻮرﻓﻴﺴـﻢ ژن ﻲ ﭘﻠـﻲ ﻓﺮاواﻧ  ـﺑﺎ ﻫـﺪف ﻣﻘﺎﻳﺴـﻪ اﻳﻦ ﻣﻄﺎﻟﻌﻪ 
ﻛـﻪ )ﺷـﻬﺮ زاﻫـﺪان ﺳﺎﻟﻢ  در اﻓﺮاد ﻣﺴﻠﻮل و 1-PMARN
  . اﻧﺠﺎم ﺷﺪ (ﺷﻴﻮع ﺳﻞ در آن ﺑﺎﻻﺳﺖ
  
  :ﻫﺎﻣﻮاد و روش 
ﺑﺮ  1931ﮔﻴﺮﺷﻨﺎﺳﻲ ﻣﻮﻟﻜﻮﻟﻲ در ﺳﺎل ﻫﻤﻪاﻳﻦ ﻣﻄﺎﻟﻌﻪ      
ﻳﻴـﺪ ﺄﺗ ﻣﺴﻠﻮل انﺗﻤﺎم ﺑﻴﻤﺎر -اﻟﻒ: دو ﮔﺮوه اﻧﺠﺎم ﺷﺪروي 
از زاﻫـﺪان  ﻛﻨﻨﺪه ﺑﻪ ﺑﻴﻤﺎرﺳـﺘﺎن ﺑـﻮﻋﻠﻲ ﺷـﻬﺮ ﺷﺪه ﻣﺮاﺟﻌﻪ
ﻧﻔﺮ  051 -ب ،(ﻧﻔﺮ 28) 7831ﺗﺎﺑﺴﺘﺎن ﺳﺎل ﺗﺎ  6831ﺳﺎل 
ﻏﻴـﺮ از اﺑـﺘﻼ ﺑـﻪ  ﻲﻛﻪ ﺑﻪ دﻻﻳﻠاز اﻓﺮاد ﺳﺎﻟﻢ ﺷﻬﺮ زاﻫﺪان 
ﻫـﺎي ﺑﻮﻋﻠﻲ ﻣﺮاﺟﻌﻪ ﻛﺮده ﺑﻮدﻧﺪ و ﻧﻤﻮﻧﻪﺳﻞ ﺑﻪ ﺑﻴﻤﺎرﺳﺘﺎن 
در اﻓـﺮاد  E در ﻃـﺮح ﺑﺮرﺳـﻲ آﭘﻮﻟﻴﭙـﻮ ﭘـﺮوﺗﺌﻴﻦ ﻗﺒﻼً ﻫﺎ آن
ﻫـﺎ اﺻـﻞ ﻮﻧـﻪ در اﻧﺘﺨـﺎب ﻧﻤ . ه ﺑﻮدﺷﺪآوري ﺟﻤﻊ ﻣﺴﻠﻮل،
و اﻓـﺮاد دو ﮔـﺮوه از ﻧﻈـﺮ  ﻫـﺎردي واﻳﻨﺒـﺮگ رﻋﺎﻳـﺖ ﺷـﺪ
 .ﺳﺎزي ﺷﺪﻧﺪﺟﻨﺴﻴﺖ ﻳﻜﺴﺎن
 05و  ﻣﺤﻠﻮل ﻟﻴﺰ ﺑﺎﻓﺖ  ﻟﻴﺘﺮﻣﻴﻜﺮو 002 ﺑﺎ ﻫﺎﻧﻤﻮﻧﻪﺘﺪا اﺑ     
ﻪ درﺟ 55دﻣﺎي  ﺳﺎﻋﺖ در ﻳﻚو  ﻣﺨﻠﻮط k ﭘﺮوﺗﺌﻴﻨﺎز ﻣﻴﻜﺮو
 002 ﺳﭙﺲ .دﻮﻛﻮت ﺣﻞ ﺷ ﺗﺎ ﺑﺎﻓﻲ ﻨﺪﮔﺮﻓﺘ ﻗﺮارﮔﺮاد ﺳﺎﻧﺘﻲ
 4 و (reffuB gnidniB)ﻛﻨﻨـﺪه ﺘﺼﻞﺮ ﻣﺤﻠﻮل ﻣﻟﻴﺘﻣﻴﻜﺮو
 K ﭘﺮوﺗﻴﺌﻨ ــﺎزﻟﻴﺘﺮﻣﻴﻜﺮو 05 و A ﻟﻴﺘ ــﺮ ﻣﺤﻠ ــﻮل ﭘﻠ ــﻲ ﻣﻴﻜﺮو
دﻗﻴﻘـﻪ  01ﺑﻪ ﻣﺪت ﮔﺮاد ﺳﺎﻧﺘﻲ درﺟﻪ 07دﻣﺎي  در و اﺿﺎﻓﻪ
ﺷـﺮﻛﺖ ﻃﺒﻖ دﺳﺘﻮراﻟﻌﻤﻞ ﻛﻴﺖ ﺳﭙﺲ  (31و21).ه ﺷﺪداد ﻗﺮار
زﻳـﺮ  ﺑﺎ ﺟﻔﺖ ﭘﺮاﻳﻤﺮﻫـﺎي  وﻫﺎ اﺳﺘﺨﺮاج ﻧﻤﻮﻧﻪ AND، شر
  (01و7) :ﺪﺷ  RCPﻃﺒﻖ ﺑﺮﻧﺎﻣﻪ
-TGGTACTTAACCCCTCTACG-'5 :FP :345D ,  
 '3-GTCCTATCCACCCCTGTCAA-'5 :RP , '3
-TGGTACTTAACCCCTCTACG-'5 :FP ;RTU’3 , 
 '3-GTCCTATCCACCCCTGTCAA-'5 :RP ,'3
 , '3-CCTCTCGGAAGTCGGTCTC-'5 :FP ;4-TNI
 '3-CCTCTCGGAAGTCGGTCTC-'5 :RP
    
اي ﻛﻪ ﻴﺮ ﻳﺎﻓﺘﻪﻗﻄﻌﻪ ﺗﻜﺜ ، 345Dﭘﻠﻲ ﻣﻮرﻓﻴﺴﻢ ﻧﺎﺣﻴﻪ      
آﻧـﺰﻳﻢ   ﺗﺤـﺖ اﺛـﺮ  ﺖ،داﺷ ـ ﺟﻔﺖ ﺑـﺎز  442 ﻃﻮﻟﻲ در ﺣﺪود
 345ﮔﺰﻳﻨﻲ ﺗﻚ ﺑﺎزي در ﻛﺪون ﺟﺎي)ﮔﺮﻓﺖ  ﻗﺮار  ΙΙ avA
ﭘﻠـﻲ  (.ﺷـﻮد ﻣـﻲ ﻣﻨﺠﺮ  ﻛﻪ ﺑﻪ ﺗﻐﻴﻴﺮ آﺳﭙﺎرﺗﻴﻚ ﺑﻪ آﺳﭙﺎرژﻳﻦ
اي ﻛﻪ ﻃـﻮﻟﻲ ﻗﻄﻌﻪ ﺗﻜﺜﻴﺮ ﻳﺎﻓﺘﻪ،  RTU'3ﻣﻮرﻓﻴﺴﻢ ﻧﺎﺣﻴﻪ 
ﻗﺮار  koF  Ιﺗﺤﺖ اﺛﺮ آﻧﺰﻳﻢ ﺖ،داﺷ ﺟﻔﺖ ﺑﺎز 442 در ﺣﺪود
اي ﻛـﻪ ﻗﻄﻌـﻪ ﺗﻜﺜﻴـﺮ ﻳﺎﻓﺘـﻪ 4-TNI ﭘﻠﻲ ﻣﻮرﻓﻴﺴﻢ  .ﮔﺮﻓﺖ
داﺷـﺖ ﺗﺤـﺖ اﺛـﺮ آﻧـﺰﻳﻢ   ﺟﻔﺖ ﺑـﺎز  326 ﻃﻮﻟﻲ در ﺣﺪود
در اﻳﻨﺘﺮون  C/G ﺗﻐﻴﻴﺮ در ﺗﻚ ﻧﻮﻛﻠﻮﺗﻴﺪ)ﻗﺮار ﮔﺮﻓﺖ  ΙapA
  ﺟﻔﺖ ﺑﺎز 326ﻫﺎيﺣﻀﻮر ﺑﺎﻧﺪ ﻳﻴﺪﺄﺑﺮاي ﺗ (.ﮔﻴﺮداﻧﺠﺎم ﻣﻲ 4
در  ﺟﻔـﺖ ﺑـﺎز 442 و 345Dدر  ﺟﻔﺖ ﺑـﺎز  442،  4TNIدر
 2 ﺑـﺎ ژل آﮔـﺎرز  اﻟﻜﺘﺮوﻓـﻮرز  ،  RCPاﻧﺠﺎم ﺲ ازﭘ RTU'3
  .ﺷﺪدرﺻﺪ اﻧﺠﺎم 
  
  
  :ﻫﺎﻳﺎﻓﺘﻪ 
ﺗﻔـﺎوت آﻣـﺎري  ﻣﻮرد ﻣﻄﺎﻟﻌﻪ از ﻧﻈﺮ ﺟﻨﺴـﻴﺖ ه دو ﮔﺮو     
  .داري ﺑﺎ ﻳﻜﺪﻳﮕﺮ ﻧﺪاﺷﺘﻨﺪﻣﻌﻨﻲ
ﻣﻘﺎﻟﻪ ﭘﮋوﻫﺸﻲ                                            / 2931، ﻣﻬﺮوآﺑﺎن (96ﭘﻲ در ﭘﻲ) 4، ﺳﺎل ﻫﻔﺪﻫﻢ، ﺷﻤﺎرهﻋﻠﻤﻲ داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﻗﺰوﻳﻦﻣﺠﻠﻪ                                                    41   
 
ﺗﺎﻳﭗ ﻫﺮ ﻫﺎي ﻫﻀﻢ ﺷﺪه و ژﻧﻮﻧﻤﻮﻧﻪ 1 در ﺷﻜﻞ ﺷﻤﺎره     
  .ﺷﺪه اﺳﺖﻣﺸﺨﺺ   ﻧﺎﺣﻴﻪ
  
  1-PMARN نژﻧﻮﺗﺎﻳﭙﻴﻨﮓ ژ - 1ﻞ ﺷﻜ
 
در 345D  ﻣﻮﺗﺎﺳـﻴﻮن  ﻟﮕﻮي ﻫﻤﻮزﻳﮕـﻮﺗﻲ ﺑـﺮاي اﻫﻴﭻ      
 7/0 ﻛـﻪ در اﺳـﺖ  ﺣـﺎﻟﻲ اﻳﻦ در . ﻣﺸﺎﻫﺪه ﻧﺸﺪ ﺳﺎﻟﻢﮔﺮوه 
اﻓﺮاد  درﺻﺪ 1/3 و 4-TNI در اﻓﺮاد واﺟﺪ ﻣﻮﺗﺎﺳﻴﻮن درﺻﺪ
. دﻳﺪه ﺷـﺪ اﻟﮕﻮي ﻫﻤﻮزﻳﮕﻮﺗﻲ RTU'3  در واﺟﺪ ﻣﻮﺗﺎﺳﻴﻮن
اﻓـﺮاد و ﻣﺴـﻠﻮل ن داري ﺑﻴﻦ ﺑﻴﻤـﺎرا ارﺗﺒﺎط ﻣﻌﻨﻲﻫﻤﭽﻨﻴﻦ 
و   345Dاﻳـﻦ ارﺗﺒـﺎط در ﻟﻲ و ،ﺪدﻳﺪه ﻧﺸ  RTU'3درﺳﺎﻟﻢ 
  .(1ﺟﺪول ﺷﻤﺎره )ﻗﺎﺑﻞ ﻣﺸﺎﻫﺪه ﺑﻮد   4 TNI
  
 اﻓﺮاد ﻣﺴﻠﻮل در 1-pmarN ﻫﺎي ژنﻓﺮاواﻧﻲ آﻟﻞ -1لﺟﺪو
  ﺳﺎﻟﻢ و
  












   C/C (ﻫﻤﻮزﻳﮕﻮت)
  
  35%( 46/6)
  12%( 52/6)
 8%( 9/8)
 
  69%( 46/6)







   A/A (ﻫﻤﻮزﻳﮕﻮت)
 
  24%( 15/2)
  83%( 64/3)
  2%( 2/5)
 
  22%( 41/7) 











  77%( 39/9)
  2%( 2/4)
 
  3%( 3/7)
  831%( 29)
  01%( 6/7)
 
  2%( 1/3)
 0/65
  :ﮔﻴﺮيﺑﺤﺚ و ﻧﺘﻴﺠﻪ 
  ن داد ﻛـﻪ اﻟﮕـﻮي ﻫﺘﺮوزﻳﮕـﻮت در اﻳـﻦ ﺑﺮرﺳـﻲ ﻧﺸـﺎ     
اﻓﺮاد ﺳﺎﻟﻢ  1-PMARNژن   RTU’3و   345D، 4TNI
اﻟﮕـﻮي ﻫﻮﻣﻮزﻳﮕـﻮت  ،در ﺑﻴﻤﺎرانﻴﻤﺎران ﺑﻮد و ﺗﺮ از ﺑﺷﺎﻳﻊ
 .ﺗﺮي داﺷﺖاﻳﻦ ﻧﻮاﺣﻲ ﺷﻴﻮع ﺑﻴﺶ
ﻣﺸــﺨﺺ ﺷ ــﺪه اﺳ ــﺖ ﺟﻬ ــﺶ ﻃﺒﻴﻌ ــﻲ ﻛ ــﻪ در ژن      
اﻓﺘﺪ، ﺳﺒﺐ ﻣﻌﻴﻮب ﺷـﺪن ﺳﻴﺴـﺘﻢ اﺗﻔﺎق ﻣﻲ 1-PMARN
داﺧـﻞ ﺳـﻠﻮﻟﻲ  ﺗﻌﺪاد زﻳﺎدي از ﭘﺎﺗﻮژن ﻫـﺎي ﺑﺮ ﻋﻠﻴﻪ اﻳﻤﻨﻲ 
ﻋﻤﻠﻜـ ـﺮد ژن ( 41-61).ﺷـ ـﻮدﻣــﻲﺑـ ـﺎﻛﺘﺮﻳﻮم ﻣﺜــﻞ ﻣﺎﻳﻜﻮ
، ﻳﻌﻨـﻲ ﺗﻮاﻧـﺎﻳﻲ اﺳـﺖدر ﺳـﻄﺢ ﻣﺎﻛﺮوﻓـﺎژ  1-PMARN
ﻫﺎي ﻪﻣﻄﺎﻟﻌ. دﻓﺎژ را داردر ﻣﺎﻛﺮو ﭘﺮاﻳﻤﻴﻨﮓ ﻛﻨﺘﺮل ﻋﻤﻠﻜﺮد
در ﻣﻴﺎن   1-PMARNﺟﻬﺶ ژن ﻛﻪﻧﺪ ازﻳﺎدي ﻧﺸﺎن داده
اﺧﺘﻼف ﻓﺮدي در ﺑﺮوز ﻳـﺎ ( 71-91).زﻳﺎد اﺳﺖﻣﺴﻠﻮل ﺑﻴﻤﺎران 
 ﻫـﺎي ﻪﻣﻄﺎﻟﻌﻣﻮﺟﺐ ﺷﺪه اﺳﺖ ﻋﺪم ﺑﺮوز ﺑﻴﻤﺎري ﻓﻌﺎل ﺳﻞ 
ژﻧﺘﻴﻚ اﺑﺘﻼ ﺑـﻪ اﻳـﻦ و اي ﻓﺮاواﻧﻲ در ﺧﺼﻮص ﻋﻠﻞ زﻣﻴﻨﻪ
ژن ﺮ روي آﻧﺘـﻲ ﺑ  ـﻪ ﻣﻄﺎﻟﻌ ـاز ﺟﻤﻠـﻪ . ﻧﺠـﺎم ﺷـﻮد ﺑﻴﻤﺎري ا
، (RDV) Dوﻳﺘ ـﺎﻣﻴﻦﮔﻴﺮﻧ ـﺪه  ALH ،ﻟﻜﻮﺳـﻴﺘﻲ  اﻧﺴـﺎن
 ژي ﻣـﺮﺗﺒﻂ ﺑـﺎ ﻣﻘﺎوﻣـﺖ ﻃﺒﻴﻌـﻲ از ﻧـﻮع ﭘﺮوﺗﺌﻴﻦ ﻣﺎﻛﺮوﻓـﺎ 
و  (LBM) ﻟﻜﺘﻴﻦ ﻣﺘﺼﻞ ﺷﻮﻧﺪه ﺑﻪ ﻣـﺎﻧﻮز ،  1-PMARN
  (02).(FNT)ﻧﻜﺮوز ﺗﻮﻣﻮريﻋﺎﻣﻞ ﻧﻴﺰ 
           ژن 7002ﺳــــ ــﺎل  در ﻧﻴﻨــــ ــﻮ و ﻫﻤﻜــــ ــﺎران       
ﻋﻮاﻣ ــﻞ ﻲ از را ﺑ ــﻪ ﻋﻨ ــﻮان ﻳﻜ  ــ 1a11clS/1-PMARN
ژﻧﺘﻴﻜﻲ ﻣﻴﺰﺑﺎن ﺑﺮاي اﻓﺰاﻳﺶ ﺧﻄﺮ  اﺑﺘﻼ ﺑﻪ ﺑﻴﻤﺎري ﺳـﻞ و 
و ﻫﻤﻜـﺎران در ﺳـﺎل  آب (12).ﺟﺰام ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﻗﺮار دادﻧﺪ
 يدر اﺳـﺘﻌﺪاد اﺑـﺘﻼ  را RTU'3ﺛﻴﺮ ﭘﻠﻲ ﻣﻮرﻓﻴﺴﻢ ﺄﺗ 3002
 (91).ﻛﺮدﻧـﺪ ﻣﻄﺎﻟﻌـﻪ اﺳﻤﻴﺮ ﻣﺜﺒـﺖ ﺗﻮﺑﺮﻛﻠـﻮزﻳﺲ  ﺑﻪ ﻣﻴﺰﺑﺎن
ﺘﺮوزﻳﮕﻮت ﻫ ﻮرﺑﻪ ﺣﻀ 3002و ﻫﻤﻜﺎران در ﺳﺎل ﻧﻴﺸﻴﻤﻮرا 
در ﺣﺎﻟﻲ ﻛﻪ رﻳﻮ  (22).در ژاﭘﻦ ﭘﻲ ﺑﺮدﻧﺪﻣﺴﻠﻮﻟﻴﻦ در  345D
ﺑـﺎ  و اﻓـﺮاد   4TNIو ﻫﻤﻜﺎران ارﺗﺒﺎﻃﻲ ﺑﻴﻦ ﭘﻠﻲ ﻣﻮرﻓﻴﺴﻢ
 ﺳﺎل ﺑﻐﺪادي و ﻫﻤﻜﺎران در (01).اﺳﻤﻴﺮ ﻣﺜﺒﺖ در ﻛﺮه ﻧﻴﺎﻓﺘﻨﺪ
 N345D و RTU'3 ، 4TNI ﻣﺮاﻛﺶ ارﺗﺒﺎﻃﻲ ﺑﻴﻦ در 3002
ﭼـﻴﻦ  ژاﭘـﻦ و  در ايﻣﻄﺎﻟﻌـﻪ اﻣـﺎ   (7).ﺑﺎ ﺑﻴﻤﺎري ﺳﻞ ﻧﻴﺎﻓﺘﻨﺪ
ﺑﻴﻤـﺎري ﺳـﻞ  ارﺗﺒـﺎط ﺷـﺪﻳﺪي ﺑـﺎ   345Dﻛـﻪ ﻧﺸـﺎن داد 
   (32).دارد
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      نارﺎـﻜﻤﻫ و ﺎﻴﻧﺮﻓ  لﺎـﺳ رد2008  ﺪـﻨﺘﻓﺎﻳرد  ﻲﻃﺎـﺒﺗرا
 نﺎﻴﻣ3'UTR  ﺮﺑﻮﺗ ﻪﺑ ﺖﻴﺳﺎﺴﺣ ودراﺪﻧ دﻮﺟو ﺲﻳزﻮﻠﻛ.)24(  
      ﻪﻌﻟﺎﻄﻣ ردﺮﺿﺎﺣ3'UTR   وD543  نارﺎﻤﻴﺑ رد لﻮﻠﺴﻣ
ﻢﻟﺎﺳ داﺮﻓا ﻪﺑ ﺖﺒﺴﻧ ، ﻢـﻛ ﻲﻧﻮﮔﺎـﻧﻮﮔ يﺮـﺗاد ﺪﻨﺘـﺷ.  ﺮﻳﺎـﺳ
ﻌﻟﺎﻄﻣﻪ ﺎﻫهداد نﺎﺸﻧ ناﺰـﻴﻣ ﻪـﻛ ﺪﻧا نﻮﻴـﺳﺎﺗﻮﻣ رد 3'UTR 
ﺶﻴﺑﺖﺳا ﺮﺗ.  ﺎـﻘﻳﺮﻓآ ردﻲﻳ ﺎـﻫ  ﻢـﻗر ﻦـﻳا43  ﺪـﺻرد  رد و
ﻲﻳﺎﻴـﺳآ ﺎـﻫ11  ﺪـﺻردﺖـﺳا هﺪـﺷ ﺮـﻛذ.)9و25و26(  و ﺎـﻴﻧﺮﻓ
نارﺎﻜﻤﻫ  ﻲﻃﻌﻟﺎﻄﻣﻪ يا ﻪﻛ ﺪﻧدﺮﻛ هﺪﻫﺎﺸﻣﺎﺗﻮﻣ نﻮﻴـﺳ  رد
D543(G\A)  ﻢﻟﺎـﺳ داﺮـﻓا82  ﺪـﺻرد رﺎـﻤﻴﺑ داﺮـﻓا و49 
ﺻرددﻮﺑ ﺪ  ﻢـﺴﻴﻓرﻮﻣ ﻲـﻠﭘ نﺎـﻴﻣ ﻲﻃﺎﺒﺗرا ﭻﻴﻫ وD543   و
3'UTR اﺪﻧ دﻮﺟو يرﺎﻤﻴﺑ ﺪﻧور وﺖﺷ.)27(  
      ﻲﻠﻛ رﻮﻃ ﻪﺑدر  ﻦﻴﺑ ﻲﻃﺎﺒﺗرا ﭻﻴﻫ ﻲﺳرﺮﺑ ﻦﻳا3'UTR 
  و 4INT نژ ردNRAMP-1  يرﺎـﻤﻴﺑ دﺎـﺠﻳا لﺎﻤﺘﺣا و
ﺪﺸﻧ هﺪﻫﺎﺸﻣ ﻞﺳ. ﻲﻟﺎﺣ رد ﻢﺴﻴﻓرﻮﻣ ﻲﻠﭘ ﻪﻛ يﺎـﻫD543   
 يرﺎﻤﻴﺑ ﺎﺑطﺎﺒﺗرا رد نآ ﻪﻌﺳﻮﺗ و ﻞﺳ ﺪﻧدﻮﺑ.  
  
 سﺎﭙﺳيراﺰﮔ:  
      ﻲﻜـﺷﺰﭘ مﻮـﻠﻋ هﺎﮕـﺸﻧاد ﻲﻟﺎـﻣ ﺖﻳﺎﻤﺣ ﺎﺑ ﻪﻌﻟﺎﻄﻣ ﻦﻳا
ﺖﺳا هﺪﺷ مﺎﺠﻧا ناﺪﻫاز ﻲﻜﺷﺰﭘ مﻮﻠﻋ هﺎﮕﺸﻧاد و ﻦﻳوﺰﻗ.  
  
 ﻊﺟاﺮﻣ:  
1. World Health Organization Tuberculosis 
Fast Sheet. Available at: 
http://www.who.int/tb/publications/factsheets
/en/Accessed in: 2012 Mar 
2. Desalu OO, Adeoti AO, Fadeyi A, et al. 
Awareness of the warning signs, risk factors, 
and treatment for tuberculosis among urban 
Nigerians. Tuberc Res Treat 2013; 2013: 
369717 
3. Abbas AK, Lichtman H, Pillai S. Cellular 
and molecular immunology. 8th ed. 
NewYork, Saunders; 2010. 210-15 
4.  Bikmaeva AR, Sibiriak SV, 
Valiakhmetova DKh, Khusnutdinova EK. 
Polymorphism of the tumor necrosis factor 
alpha gene in patients with infiltrative 
tuberculosis and from the Bashkortostan 
population. Mol Biol (Mosk) 2002 Sep-Oct; 
36 (5): 784-7 
5. Jo EK. Mycobacterial interaction with 
innate receptors: TLRs, C-type lectins, and 
NLRs. Curr Opin Infect Dis 2008 Jun; 21 (3): 
279-86 
6. Bellamy R, Hill AV. Genetic susceptibility 
to mycobacteria and other infectious 
pathogens in humans. Curr Opin Immunol 
1998 Aug; 10 (4); 483-7 
7. Hatta M, Ratnawati, Tanaka M, et al. 
NRAMP1 / SLC11A1 gene polymorphisms 
and host susceptibility to Mycobacterium 
tuberculosis and M. leprae in South Sulawesi, 
Indonesia. Southeast Asian J Trop Med 
Public Health 2010 Mar; 41 (2): 386-94 
8. Takahashi K, Hasegawa Y, Abe T, et al. 
SLC11A1 (formerly NRAMP1) 
polymorphisms associated with multidrug-
resistant tuberculosis. Tuberculosis (Edinb) 
2008 Jan; 88 (1): 52-7 
9. Bellamy R, Ruwende C, Corrah T, et al. 
Variations in the NRAMP 1 gene and 
susceptibility to tuberculosis in West 
Africans. N Engl J Med 1998 Mar 5; 338 
(10): 640-4 
10. Ryu S, Park YK, Bai GH, et al. 3'UTR 
polymorphisms in the NRAMP1 gene are 
associated with susceptibility to tuberculosis 
in Koreans. Int J Tuberc Lung Dis 2000Jun; 4 
(6): 577-80 
11. Nugraha J, Anggraini R. NRAMP1 
polymorphism  and susceptibility  to  lung  
tuberculosis    in    Surabaya,    Indonesia. 
Southeast   Asian  J  Trop  Med  Public 
Health 2011 Mar; 42 (2): 338-41 
12. Richardson LJ, Kaestli M, Mayo M, et al. 
Towards a rapid molecular diagnostic for 
melioidosis: Comparison of DNA extraction 
   16                                                    ﻪﻠﺠﻣﻦﻳوﺰﻗ ﻲﻜﺷﺰﭘ مﻮﻠﻋ هﺎﮕﺸﻧاد ﻲﻤﻠﻋهرﺎﻤﺷ ،ﻢﻫﺪﻔﻫ لﺎﺳ ،4 )ﻲﭘ رد ﻲﭘ69( نﺎﺑآوﺮﻬﻣ ،1392 /                                            ﻲﺸﻫوﮋﭘ ﻪﻟﺎﻘﻣ
 
21. Nino-Moreno P, Portales-Pérez D, 
Hernández-Castro B, et al. P2X7 and 
NRAMP1 / SLC11 A1 gene polymorphisms 
in Mexican mestizo patients with pulmonary 
tuberculosis.  Clin Exp Immunol 2007 Jun; 
148 (3): 469-77 
22. Nishimura M, Obayashi H, Mizuta I, et al. 
TNF, TNF receptor type 1, and allograft 
inflammatory factor-1 gene polymorphisms 
in Japanese patients with type 1 diabetes. 
Hum Immunol 2003 Feb; 64 (2): 302-9 
23. Kim JH, Lee SY, Lee SH, et al. NRAMP1 
genetic polymorphisms as a risk factor of 
tuberculosis pleurisy. Int J Tuberc Lung Dis 
2003 Apr; 7 (4): 370-5 
24. Farnia F, Pajand O, Anoosh S, et al. 
Comparison of NRAMP1 gene 
polymorphism among TB health care workers 
and recently infect cases; assessment of host 
susceptibility. Tanaffos 2008; 7 (1): 19-24 [In 
Persian]  
25. Vejbaesya S, Chierakul N, Luangtrakool 
P, et al. NRAMP1 and TNF-alpha 
polymorphisms and susceptibility to  
tuberculosis   in   Thais. Respirology 2007 
Mar; 12 (2): 202-6 
26. Ates O, Dalyan L, Hatemi G, et al. 
Genetic susceptibility to Behçet's syndrome is 
associated with NRAMP1 (SLC11A1) 
polymorphism in Turkish patients. Rheumatol 
Int 2009 May; 29 (7): 787-91 
27. Farnia P, Masjedi MR, Mirsaeidi M, et al. 
Prevalence of Haarlem I and Beijing types of 
Mycobacterium tuberculosis strains in Iranian 
and Afghan MDR-TB patients. J Infect 2006 





methods from clinical specimens. J Microbiol 
Methods 2012 Jan; 88 (1): 179-81 
13. Hebron HR, Yang Y, Hang J. Purification 
of genomic DNA with minimal 
contamination of proteins J Biomol Tech 
2009 Dec; 20 (5): 278-81 
14. Brown DH, Miles BA, Zwilling BS. 
Growth of Mycobacterium tuberculosis in 
BCG-resistant and - susceptible mice: 
Establishment of latency and reactivation. 
Infect Immun 1995 Jun; 63 (6): 2243-7 
15. Awomoyi AA, Marchant A, Howson JM, 
et al. Interleukin-10, polymorphism in 
SLC11A1 (formerly NRAMP1), and 
susceptibility to tuberculosis. J Infect Dis 
2002 Dec; 186 (12): 1808-14 
16. Medina E, North RJ. Evidence 
inconsistent with a role for the Bcg gene 
(Nramp1) in resistance of mice to infection 
with virulent Mycobacterium tuberculosis. J 
Exp Med 1996 Mar 1; 183 (3): 1045-51 
17. Soborg C, Andersen AB, Madsen HO, et 
al. Natural resistance-associated macrophage 
protein 1 polymorphisms are associated with  
microscopy - positive tuberculosis. J Infect 
Dis 2002 Aug 15; 186 (4): 517-21 
18. Blackwell JM, Goswami T, Evans CA, et 
al. SLC11A1 (formerly NRAMP1) and   
disease resistance. Cell  Microbiol 2001 Dec; 
3 (12): 773-84 
19. Abe T, Iinuma Y, Ando M, et al. 
NRAMP1 polymorphisms, susceptibility and 
clinical features of tuberculosis. J Infect 2003 
May; 46 (4): 215-20 
20. Stienstra Y, van der Graaf WT, te 
Meerman    GJ,    et    al.    Susceptibility   to 
development of Mycobacterium ulcerans 
disease: Review of possible risk factors. Trop 
Med Int Health 2001 Jul; 6 (7): 554-62 
